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ABSTRACT
Background: %HFDXVHQRWKHUDSHXWLFUHJLPHQVKDYHDQHUDGLFDWLRQUDWHRISRVWWUHDWPHQWHYDOXDWLRQ
LVQHFHVVDU\WRHQVXUHWKDWDGHTXDWHHUDGLFDWLRQWKHUDS\IRU+HOLFREDFWHUS\ORULKDVEHHQSURYLGHG7KHIDFWWKDW
QRWDOOSDWLHQWVDUHHYDOXDWHGDIWHUHUDGLFDWLRQWKHUDS\LVDVHULRXVFRQFHUQIRUERWKWKHPHGLFDOFDUHV\VWHP
DQGPHGLFDOHFRQRP\
Method::HSHUIRUPHGDUHWURVSHFWLYHVWXG\RISDWLHQWVZKRUHFHLYHG¿UVWOLQH+S\ORULHUDGLFDWLRQ
WKHUDS\DW)X\RXNDL0XUDNDPL+RVSLWDOIURP2FWREHUWR0DUFK:HFDOFXODWHGWKHUDWHRI
SRVWWUHDWPHQWIROORZXSDW\HDUDIWHUFRPSOHWLQJWKHHUDGLFDWLRQWKHUDS\,QDGGLWLRQZHH[FOXGHGSDWLHQWV
ZKRGH¿QLWHO\UHFHLYHGSRVWWUHDWPHQWHYDOXDWLRQEHFDXVHRIIROORZXSDSSRLQWPHQWVZLWKJDVWURHQWHURORJLVWV
Q RUUHWXUQYLVLWVWRRWKHUSK\VLFLDQVQ DQGLQFOXGHGSDWLHQWVLQWKH¿QDOVWXG\SRSXODWLRQ
:HXVHGORJLVWLFUHJUHVVLRQPRGHOVIRULGHQWLI\LQJWKHUHOHYDQWIDFWRUVFRQWULEXWLQJWRWKHFRPSOHWLRQRISRVW
HUDGLFDWLRQIROORZXS
Results: 7KHUDWHRIFRPSOHWLRQRISRVWHUDGLFDWLRQIROORZXSZDV0XOWLYDULDWHDQDO\VLV
UHYHDOHGWKDWWKHDGMXVWHGRGGVUDWLRVIRUDJH\HDUVJHQGHUIHPDOHDQGSUHYHQWLYHPHDVXUHVIRUJDVWULF
FDQFHUHVRSKDJRJDVWURGXRGHQRVFRS\DIWHUUDGLRJUDSKLFVFUHHQLQJIRUJDVWULFFDQFHUDQGDGHVLUHWREHH[DPLQHG
IRU+S\ORULLQIHFWLRQZHUH>FRQ¿GHQFHLQWHUYDO&,±S@&,±
SDQG&,±SUHVSHFWLYHO\
Conclusion:$JH\HDUVIHPDOHJHQGHUDQGSUHYHQWLYHPHDVXUHVIRUJDVWULFFDQFHUZHUHLQGHSHQGHQWO\
UHODWHGWRDKLJKHUUDWHRIFRPSOHWLRQRISRVWHUDGLFDWLRQIROORZXS
Keywords:+HOLFREDFWHUS\ORULHUDGLFDWLRQIROORZXSFRPSOHWLRQ
ABSTRAK
Latar belakang: 0HQJLQJDWWLGDNDGDUHJLPHQWHUDSL\DQJPHPLOLNLWLQJNDWHUDGLNDVLHYDOXDVLSDVFD
SHQJREDWDQGLSHUOXNDQXQWXNPHPDVWLNDQEDKZD WHUDSL HUDGLNDVL+HOLFREDFWHU S\ORUL \DQJDGHNXDW WHODK
GLEHULNDQ.HQ\DWDDQEDKZDWLGDNVHPXDSDVLHQGLHYDOXDVLSDVFDHUDGLNDVLPHUXSDNDQSHUVRDODQVHULXV\DQJ
menyangkut sistem layanan kesehatan dan ekonomi kesehatan. 
Metode: Kami melakukan sebuah studi retrospektif terhadap 411 pasien yang mendapat terapi eradikasi 
+ pylori lini pertama di 5umah 6akit )uyoukai 0urakami dari 1 2ktober 14 hingga 1 0aret 1. Kami 
menghitung angka pemantauan lanMutan pada satu tahun pasFa pengobatan terapi eradikasi. 6elain itu kami 
mengeksklusi  pasien yang diketahui seFara pasti menerima eYaluasi pasFa pengobatan karena diketahui 
melakukan pertemuan untuk pemantauan lanMutan dengan ahli gastroenterologi n   atau kunMungan ulang 
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ke dokter lain n   4 dan mengikutsertakan  pasien dalam populasi studi akhir. Kami menggunakan 
model regresi logistik untuk mengidenti¿kasi berbagai faktor releYan yang berkontribusi pada penyelesaian 
pemantauan pasFa terapi eradikasi.
Hasil: 7ingkat penyelesaian pemantauan pasFa eradikasi adalah . 4411. $nalisis multiYariat 
menunMukkan bahZa adMusted odds ratios untuk umur  4 years Menis kelamin perempuan dan tindakan 
penFegahan kanker iF FanFer esofagogastroduodenosFopi setelah penapisan radiogra¿s untuk kanker lambung 
dan permintaan untuk pemeriksaan infeksi +. pylori adalah 1.  &, 1.11±. p  . 1.  
&, 1.±.4 p  . and 4.1  &, 1.1±1. p  .1 seFara berturutturut.
Simpulan: 3ada usia  4 tahun Menis kelamin perempuan dan tindakan penFegahan kanker lambung seFara 
independen berhubungan dengan lebih tingginya angka penyelesaian pemantauan pasFa eradikasi.
Kata kunci: +eliFobaFter pylori eradikasi folloZup Fompletion
INTRODUCTION
+eliFobaFter pylori infection is associated with 
both peptic ulcers and gastric cancer, and the 
International Agency for Research on Cancer has 
recommended population-based screening and the 
eradication of H. pylori for controlling gastric cancer.1,2 
In Japan, the number of patients receiving H. pylori 
eradication therapy has been increasing rapidly since 
the introduction of gastric cancer screening (ABC 
method) and the recent use of H. pylori eradication 
therapy for chronic gastritis.3 
Vonoprazan (VPZ), a novel oral potassium-
competitive acid blocker, was approved for H. pylori 
eradication by the Japanese health insurance program 
in 2015, and recent studies have shown that VPZ-
EDVHGWULSOHWKHUDS\KDVJUHDWHUHI¿FDF\IRUH. pylori 
eradication than does a proton pump inhibitor (PPI)-
based triple therapy.4,5 Because no therapeutic regimens 
have an eradication rate of 100%, post-treatment 
evaluation is necessary to ensure that sufficient 
eradication therapy for H. pylori has been provided. 
However, not all patients are evaluated after receiving 
eradication therapy. Although patients without post-
treatment evaluation should be contacted and invited for 
a post-eradication follow-up, the medical staffs might be 
inclined to reduce the load of patient contact. Therefore, 
we investigated the relevant factors contributing to the 
completion of post-eradication follow-up.
METHOD
We performed a retrospective study of 411 patients 
ZKRUHFHLYHG¿UVWOLQHH. pylori eradication therapy 
at Fuyoukai Murakami Hospital in Aomori city from 
October 1, 2014 to March 31, 2016. No patients had 
previously received H. pylori eradication therapy. 
We used esophagogastroduodenoscopy (EGD) to 
confirm the absence of malignancy and a rapid 
urease test to diagnose H. pylori infection. One of 
two gastroenterologists initiated H. pylori eradication 
therapy and used a 13C-urea breath test (UBT) for the 
evaluation of H. pylori eradication. The subjects were 
instructed to visit Fuyoukai Murakami Hospital for a 
post-eradication test at > 2 months after completing 
the therapy and to avoid taking PPIs, VPZ, antibiotics, 
ecabet sodium and polaprezinc within 2 weeks of 
evaluating eradication due to the likelihood of false-
negative results in the UBT.6,7
We calculated the rate of post-treatment follow-
up at 1 year after completing the eradication therapy. 
,Q DGGLWLRQZH H[FOXGHGSDWLHQWVZKRGH¿QLWHO\
received post-treatment evaluation because of 
follow-up appointments with gastroenterologists 
(n = 29) or return visits to other physicians (n = 47) 
DQGLQFOXGHGSDWLHQWVLQWKH¿QDOVWXG\SRSXODWLRQ
We used logistic regression models for identifying the 
relevant factors that contributed to the completion of post-
eradication follow-up and sequentially introduced six 
YDULDEOHV²DJH\HDUVJHQGHUIHPDOHUHVLGHQWLDO
DUHD$RPRULFLW\LQVWUXFWRUWKH¿UVWDXWKRUSUHVHQFH
of dyspepsia and preventive measures for gastric cancer 
(EGD after radiographic screening for gastric cancer and 
a desire for the diagnosis of H. pylori infection)—into the 
model. The abovementioned cut-off value for age at the 
completion of post-eradication evaluation was obtained 
XVLQJWKH<RXGHQLQGH[VHQVLWLYLW\ VSHFL¿FLW\
= 60.9%) in the receiver operating characteristic curve 
DQDO\VLV>DUHDXQGHUWKHFXUYH FRQ¿GHQFH
interval (CI): 0.528–0.668].
The present study was approved by the institutional 
ethics committee, and informed consent was obtained 
from the patients. We conducted all statistical analyses 
XVLQJ(DV\5YHUVLRQDQGFRQVLGHUHGDS
WREHVWDWLVWLFDOO\VLJQL¿FDQW8
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RESULTS
The rate of completion of follow-up after H. pylori 
eradication therapy was 78.8% (324/411). The patients’ 
EDFNJURXQGVRIWKH¿QDOVWXG\SRSXODWLRQDUHVKRZQLQ
Table 1. The median age was 48 years; the median ages 
of those in complete and incomplete groups were 50 
years (range, 14–76 years) and 44 years (range, 21–79 
years), respectively.
Multivariate analysis revealed that the adjusted 
RGGVUDWLRVIRUDJH\HDUVJHQGHUIHPDOHDQG
preventive measures for gastric cancer were 1.85 (95% 
&,±S &,±
S DQG &, ± S
respectively (Table 2).
DISCUSSION
In the present study, the rate of patients who 
underwent a post-treatment examination to determine 
WKHHI¿FDF\RIH. pylori eradication therapy was 33% 
higher than the value (45.7%; 48/105) reported in a 
Danish study; however, the patients’ backgrounds 
differed between the two studies.9 Furthermore, a 
Canadian study reported that patients who had a formal 
follow-up appointment were more likely to complete 
the therapy [96.3% (77/80) vs. 50.0% (11/22)].10 In the 
present study, all 29 patients who were excluded from 
WKH¿QDOVWXG\SRSXODWLRQKDGIROORZXSDSSRLQWPHQWV
ZLWKJDVWURHQWHURORJLVWVDQGGH¿QLWHO\UHFHLYHGSRVW
eradication evaluation. Thus, it is very important to 
make a follow-up appointment for increasing the post-
eradication evaluation rate. Additionally, UBT is the 
EHVWRSWLRQIRUFRQ¿UPLQJH. pylori eradication, and 
the monoclonal stool antigen test (SAT) is a suitable 
alternative.11&RQ¿UPDWRU\WHVWVIRUHUDGLFDWLRQVKRXOG
be performed at least 4-8 weeks after the completion 
of H. pylori eradication therapy.11 
We performed a UBT at least 2 months after the 
completion of treatment to minimize the likelihood 
of false-negative results. However, it became more 
GLI¿FXOWWRVFKHGXOHDIROORZXSDSSRLQWPHQWDIWHUWKH
initiation of H. pylori eradication therapy, and only 
Table 1. Patients’ backgrounds (n = 335)
Overall (a)
Post-eradication follow-up
(b)/(a)×100
(%)Complete (b) 
(n = 248)
Incomplete (c)  
(n = 87)
Age
\HDUV
< 48 years
176
159
142
106
34
53
80.7
66.7
Gender
Female
Male
125
210
103
145
22
65
82.4
69.0
Residential area
Aomori city
Others
291
44
219
29
72
15
75.3
65.9
Instructor
7KH¿UVWDXWKRU
Another gastroenterologist
173
162
129
119
44
43
74.6
73.5
Purpose of EGD
Asymptomatic on screening 173 115 58 66.5
Detailed examination 162 133 29 82.1
Presence of dyspepsia 101 78 23 77.2
Preventive measures for GC 61 55 6 90.2
After radiographic screening for GC 49 44 5 89.8
For the diagnosis of H. pylori infection 12 11 1 91.7
EGD: esophagogastroduodenoscopy; GC: gastric cancer
Table 2. ZĞƐƵůƚƐŽĨƚŚĞŵƵůƟǀĂƌŝĂƚĞĂŶĂůǇƐŝƐĨŽƌŝĚĞŶƟĨǇŝŶŐƚŚĞƌĞůĞǀĂŶƚĨĂĐƚŽƌƐĐŽŶƚƌŝďƵƟŶŐƚŽƚŚĞĐŽŵƉůĞƟŽŶŽĨƉŽƐƚͲĞƌĂĚŝĐĂƟŽŶ
ĨŽůůŽǁͲƵƉ
Variables Crude OR (95% CI) p Adjusted OR (95% CI) p 
$JH\HDUV 2.09 (1.27–3.44) 0.004 1.85 (1.11–3.09) 0.019
Female 2.10 (1.22–3.62) 0.008 1.89 (1.07–3.34) 0.027
Residing in Aomori city 1.57 (0.80–3.10) 0.190 1.36 (0.67–2.75) 0.390
,QVWUXFWLRQE\WKH¿UVWDXWKRU 1.06 (0.65–1.73) 0.817 1.01 (0.61–1.68) 0.971
Detailed examination
Presence of dyspepsia 1.28 (0.74–2.21) 0.381 1.46 (0.82–2.62) 0.198
Preventive measures for GC 3.85 (1.59–9.29) 0.003 4.01 (1.61–10.0) 0.003
25RGGVUDWLR&,FRQ¿GHQFHLQWHUYDO*&JDVWULFFDQFHU
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7.1% of the overall study population (29/411) received 
follow-up appointments in the present study. Although 
patients need to be cautious of the temperature for 
sample preservation and avoid the collection of a 
watery stool sample while performing the SAT, the 
provision of an SAT kit when introducing H. pylori 
eradication therapy might increase the motivation 
IRU D SRVWWUHDWPHQW HYDOXDWLRQ$QRWKHU EHQH¿W RI
the SAT is that the patients are not required to fast on 
the morning of the appointed day. In Japan, an SAT 
comprising an immunochromatographic assay (Rapid 
Testmate Pylori Antigen<, Wakamoto Pharmaceutical, 
7RN\R-DSDQLVPDQXIDFWXUHGDVDQµLQWKHRI¿FH¶WHVW
and the results can be rapidly obtained on the day of 
examination.12
The fact that not all patients are evaluated after 
receiving eradication therapy is a serious concern for 
both the medical care system and medical economy. 
8QGHWHFWHG IDLOXUH RI HUDGLFDWLRQZLWK WKH¿UVWOLQH
therapy leads to wasted medical expenditures related 
to diagnosis and treatment [i.e. > 10000 Japanese yen 
(JPY) or 91 US dollars (USD) per patient are wasted; 
1 USD = 110 JPY]. If H. pylori-associated diseases, 
including peptic ulcers and gastric cancer, occur in the 
failure group without follow-up, the amount of wasted 
medical expenditures is increased. Approximately 1.5 
million people per year are estimated to receive H. 
pylori eradication therapy in Japan; therefore, a large 
amount of the money spent on health insurance could 
be wasted.13 In addition, the annual reinfection rate 
after successful H. pylori eradication was reported 
to be 0.22–2.0% in Japan.14,15 If H. pylori infection 
is diagnosed in a patient who has not undergone 
post-eradication tests for H. pylori, it is impossible 
WR GLVWLQJXLVK UHLQIHFWLRQ IURP¿UVWOLQH HUDGLFDWLRQ
IDLOXUH%HFDXVH RQO\ ¿UVWOLQH DQG VHFRQGOLQHH. 
pylori eradication therapies are approved by the 
-DSDQHVHKHDOWKLQVXUDQFHSURJUDPLWEHFRPHVGLI¿FXOW
to select the appropriate therapeutic regimen in such 
cases.
7KHSUHVHQWVWXG\FOHDUO\GHPRQVWUDWHGWKDWDJH
48 years, female gender and preventive measures for 
gastric cancer were independently related to a higher 
rate of completion of post-eradication follow-up. 
The concern regarding post-treatment evaluation is 
relatively stronger among patients with any relevant 
factors, and the application of preventive measures for 
gastric cancer has the greatest impact on the completion 
of post-eradication evaluation. Particularly, of the 12 
patients who wished to be examined for H. pylori 
infection, 11 (91.7%) patients received post-treatment 
H[DPLQDWLRQV 7DEOH  WKLV ¿QGLQJ LQGLFDWHV WKDW
the desire to be assessed for H. pylori infection most 
highly motivated patients to evaluate the results of 
their eradication therapy. Contrary to expectation, 
presence of dyspepsia was not a relevant factor; this 
may be because resolution of the symptom due to 
the treatment might have decreased the motivation 
for post-treatment follow-up. The Japanese Society 
for Helicobacter Research has stated that any ‘H. 
pylori infection’ is considered as the indication for 
eradication, irrespective of the background diseases.1 
In countries, such as Japan, with a high prevalence 
of H. pylori infection and gastric cancer, H. pylori 
eradication accompanied with active screening is 
recommended for young people. The importance 
of post-treatment evaluation, particularly among 
SDWLHQWVDJHG\HDUVDQGPDOHSDWLHQWVVKRXOGEH
emphasized in a screening test.
The present study had several limitations. First, 
this was a single-center study. Second, the patients’ 
OLIHVW\OH DQG SHUVRQDOLW\ FRXOG KDYH LQÀXHQFHG WKH
completion of follow-up after H. pylori eradication 
therapy; however, these data were unavailable in the 
patients’ electronic medical records. Furthermore, 
statistical analyses after adjustment for numerous 
confounding factors, including the patients’ social and 
clinical characteristics, could not be conducted.
CONCLUSION
$JH  \HDUV IHPDOH JHQGHU DQG SUHYHQWLYH
measures for gastric cancer were independently related 
to a higher rate of completion of post-eradication 
follow-up.
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